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Abstract: 
Background: Pregnancy and Urogenital Infections (UGIs) often go hand in hand so pregnant women are 

vulnerable group who need special preventive practice. The aim of this study was to evaluate the effect of 

application of Health Belief Model (HBM) on pregnant women'  knowledge and health belief regarding UGIs   

Methods: Quasi-experimental design was utilized. The study was conducted at Obstetrics and Gynecology 

Outpatient Clinic affiliated to Benha University Hospital.  A purposive sample of 100 pregnant women were 

included in the current study. They were divided into an intervention group (50) and control group (50). Two 

tools were used for data collection; first tool interviewing questionnaire to collect data about the subjects' 

demographic data, obstetric and gynecologic history and knowledge regarding UGIs and its prevention. Second 

tool the HBM, it composed of the four main HBM constructs, cues for action and health behaviors to prevent  

UGIs. 

Results: There was highly statistically significant difference (p˂0.000) in pregnant women' knowledge, health 

beliefs and their health behaviors to prevent UGIs in the intervention group compared to the control group two 

months after program implementation. 

Conclusion and recommendation: HBM was effective in improving pregnant women' knowledge, health beliefs 

and health behaviors to prevent UGIs. Increase awareness of pregnant women about UGIs through regular 

health educational program based on HBM. 

Keywords: Behavior, Health belief model, Pregnant women, Urogenital infections. 

 

I. Introduction 
Pregnancy causes numerous physiological changes in the woman’s body especially in the urogenital 

tract. These changes facilitating the colonization of all kinds of germs. Increased plasma volume during 

pregnancy leads to decrease urine concentration and increased bladder volume. Both progesterone and estrogens 

levels increase during pregnancy and these will lead to decreased ureteral and bladder tone. The combinations of 

all these factors lead to urinary stasis and uretero-vesical reflux. Furthermore, the reduction in the pregnant 

women' immunity encourage the growth of both commensal and non-commensal microorganisms. [1].  

Urogenital Infections (UGIs) are extremely prevalent during pregnancy and are recognized as 

important causes of premature labor and morbidity among pregnant women. UGIs including reproductive tract 

infections and Urinary Tract Infections (UTI). These infections seem to be constantly renewed and spread for 

diversity of causes that can be exogenous or endogenous. Exogenous are mainly due to sexual behaviors that 

allow the introduction of the pathogen in the genital tract. Another exogenous cause is introduction of bacteria 

during instrumental maneuver. Also the proximity between the vagina, urethra and anus makes the urogenital 

tract at risk for contamination with the normal flora present at stool especially in absence of proper perineal 

hygiene. Endogenous are mainly due to the colonization of germs of all kinds to the urogenital tract during 

pregnancy [2,3,4].   

Urogenital infections and its associated complications are the cause of nearly 150 million deaths ⁄ year 

worldwide. The disease can be developed in 40% - 50% of women. After anemia, UTIs are the second common 

problem in pregnant women, which if not controlled well, can adversely affect the health of infant and/or the 

pregnant women. [5,6].  

Urogenital infections are important cause of many maternal and fetal complications. Maternal 

complications include but not limited to: bacterial vaginosis, vulvovaginal candidiasis, trichomoniasis, 

vulvovaginitis, pelvic inflammatory disease, post abortion endometritis, chorioamnionitis, and premature labor. 

Early uterine contractions may be induced by cytokines and prostaglandins, which are released by 

microorganisms. Prematurity is strongly associated with asymptomatic bacteriuria, gonococcal cervicitis and 
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bacterial vaginosis. Another complications as abortion, anemia, hypertension, phlebitis, thrombosis and chronic 

pyelonephritis can occur. [7,8].  

Fetal complications may result from transmission of the microorganisms to the baby during delivery. 

This may result in ophthalmia neonatorum, chlamydial neonatal pneumonia, gonococcal ophthalmia and 

chlamydial infection. The infecting organisms were found to be the commensals of perineal   and vaginal   

regions   as    E.   coli, Staphylococcus  and Candida species,  which indicate  fecal  contamination and  low  

personal hygiene.  Furthermore, the majority of these infections are asymptomatic. So, early screening and 

health education of pregnant women about the preventive measures of UGIs is strongly advocated.  Antenatal  

care  should  include  direct questioning  and  urine  examination  to  discover asymptomatic  cases [9,10].  

Health theories and models have been valued in the field of health promotion through behavior change. 

They are important in explaining health risk factors and changing behavior [11]. Health Belief Model (HBM) 

was one of the earliest behavior change models to explain human health decision-making and subsequent 

behavior. Over the next few years this theory was modified to include six constructs to help predict whether 

people will take action to prevent, screen for, and control illness. The HBM has been used extensively to 

determine the relationships between health beliefs and health behaviors [12,13].  

The core assumption of the HBM is based on the idea that changing the health belief is the milestone 

for behavior change. HBM composed of four main constructs.  First, perceived susceptibility: to realize and 

believe that they are exposed to the risk. Second, perceived severity: to understand and belief that the disease is 

serious public health problem, and it can lead to serious complications. Third, perceived barriers: to identify 

physical, psychological or financial, barriers that can hinder healthy behaviors so that the person can overcome 

it to assume healthy behavior. Fourth, perceived benefits: it refers to the insight of the constructive 

consequences that are caused by a specific act.  In addition, the model suggested that cues to action can act as 

behavior stimuli which may be divided to  internal (previous history for the disease) or external ( mass media, 

health team…..ect). Furthermore, the health beliefs can play an important role in behavior change which 

contribute to improved health status [14,15,16].   

creating awareness for pregnant women about UGIs  turn out to be an urgent need to prevent its 

complications. Expanding UGIs therapeutic and preventive services is  effective strategy to overcome such 

problem.  Antenatal screening programs in public health service laboratories can help in early detection. Health 

education about healthy behaviors including personal hygiene should be emphasized by the nurse to all pregnant 

women, specifically those of low socio-economic level and illiterate one.  Nurses  play a valuable  role in  

prevent UGIs  among pregnant women by changing pregnant women’s believes, behaviors and   providing  

health education about regular sexual health checks, discussing the benefits of antenatal care, providing leaflets 

on knowledge and practices to prevent UGIs. [17,18,19].  

 

1.2 Significance of the study: 

 The prevalence of UTIs during pregnancy worldwide ranges from 13%-33% [20].  In Egypt, there is 

limited data about the national prevalence on UGIs. This limited data may add more significance to such hidden 

problem. Moreover, there is no nursing studies has been found in Egypt about using HBM based program to 

increase awareness about such hidden problem. 

Maternal UGIs have been considerably linked with a wide range of adverse perinatal and maternal 

outcomes, including miscarriage, stillbirth, preterm birth, fetal growth restriction, neonatal and puerperal sepsis, 

neonatal encephalopathy and neonatal and maternal mortality. HBM based programs can help in UGIs 

prevention by modifying  the pregnant women beliefs, concerning self-care, early screening and treatment [21].   

The nurses facilitate and increase the self-care abilities of the pregnant women to perform self-care 

activities. This will help pregnant women to be familiar with the signs and symptoms of UGIs, prevent 

infection, facilitate early detection and treatment of future infection. As changing the belief is the milestone for 

behavior change, the health education based on HBM can help the nurse to enhance pregnant women’ 

knowledge, change their health beliefs, and improve their behavior regarding UGIs.     

 

1.3Aim of the study: 

This study undertaken to evaluate the effect of application of HBM on pregnant women' knowledge 

and health beliefs regarding UGIs through: - 

- Assessing the pregnant women’ knowledge, health beliefs, and health behaviors to prevent UGIs to identify 

their needs. 

- Designing and implementing health preventive program based on HBM according to pregnant women’ 

needs. 

-  Evaluating the improvement of pregnant women’ knowledge, health beliefs, and health behaviors to 

prevent UGIs. 
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1.4 Research Hypothesis: 

Pregnant women who received health educational program based on HBM are expected to have better 

knowledge, health beliefs, and health behaviors to prevent UGIs compared to control group. 

 

II. Subjects And Methods 
2.1 Research design: A quasi-experimental design was utilized to fulfill the aim of this study. 

 

2.2 Setting: The study was carried out at Obstetrics and Gynecology Outpatient Clinic affiliated to Benha 

University Hospital in Benha City.  

 

2.3 Sample:  A purposive sample of 100 pregnant women were included in the current study.   The inclusion 

criteria were: Primipara in the 1
st
 or 2

nd
 trimester of pregnancy, free from UGIs based on free urine analysis and 

clinical examination (done by the physician for every pregnant woman), and accepted to participate in the 

research. The sample was randomly divided into an intervention (50) and control (50) group.  

 

2.4 Tools:  Two tools were used for data collection. 

2.4.1 First tool: 

Interviewing questionnaire was developed by the researchers in Arabic language after reviewing of 

related literature. It encompassed three main parts: 

Part I: women’ socio -demographic characteristics, as age, residence, monthly income, level of 

education, work and telephone number. 

Part II: Obstetric and gynecologic history, which include, problems with conception, duration of 

pregnancy, pregnancy associated conditions, minor discomforts during pregnancy, previous history of 

gynecologic diseases or surgery and previous history of UGIs. 

Part III: Knowledge of the studied women regarding UGIs and its prevention. This part was used 

before and after implementation of the HBM (pre/ posttest format). It included seven open ended questions 

which  include signs and symptoms, causes, high risk group, complications, effect on pregnancy, treatment and 

prevention of UGIs.  

Scoring system of knowledge: A correct answer scored "two”, incomplete answer was scored "one" 

and the incorrect or unknown answer scored "zero". The knowledge score was calculated by adding the scores 

for the correct answers. The total possible score ranged from 0 to 14 and means and standard deviations were 

calculated. The higher scores reflect higher levels of knowledge about UGIs.  

 

2.4.2 Second tool:  
The HBM was adapted from [16].  Modifications were done by the researchers on Arabic language. 

This tool composed of two parts. 

Part I: Composed of the main four HBM constructs: perceived susceptibility to UGIs (four items), perceived 

severity of UGIs (five items), perceived barriers of performing UGIs prevention (four items), and perceived 

benefits of UGIs prevention (five items).  

Scoring system for Part I: The four constructs included 18 items were measured using a five point Likert scale 

ranging from 1 (strongly disagree) to 5 (strongly agree). Subscale mean scores were obtained by summing and 

averaging the items. Each subscale was calculated separately, and therefore four different scores were obtained 

for each subject. The possible total score range was (18-90), and a higher score indicated a more positive belief 

toward UGIs prevention behaviors.  

Part II: Composed of  the other two constructs of HBM: 

- Cues for action: which include previous history, complications, and past knowledge about UGIs  

- Health behaviors. Which include 12 questions regarding UGIs preventive behavior. For each behavior, the 

positive response scored "one", and the negative response scored "zero". The total behavior score was 

calculated by adding the scores for the positive one. This section was used as (pre/post) format.  

 

2.4.3 Tools validity and reliability:  

The tools were reviewed for completeness, relevance, and legibility by an expert panel consisting of 

five obstetrics and gynecologic nursing as well as community health nursing experts. The panel ascertained the 

face and content validity of the tools. The tools were modified according to the panel judgment on simplicity of 

sentences and appropriateness of content.  The reliability was done by Cronbach's Alpha coefficient test which 

revealed that each of the two tools consisted of relatively homogenous items as showed by the moderate to high 

reliability of each tool. The internal consistency of knowledge was 0.86; the total 18-items HBM four main 

construct was 0.91, and health behavior regarding UGIs prevention was 0.70.  
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2.5  Ethical considerations: 

Each pregnant woman in both groups was informed about the aim of the study then oral consent was 

obtained before data collection. Strict confidentiality was safeguarded throughout the study. The women were 

assured that all data was used only for research purpose. they were informed that they could withdraw from the 

study at any time before the completion of the study. After the study was completed, handout about UGIs was 

distributed to control group. 

 

2.6 Pilot study: 
 A pilot study was carried out on 10% from the total number of sample (10) pregnant women to assess 

the feasibility and the applicability of the tools as well to estimate the time needed for data collection. Find out 

the possible obstacles that might face the researchers and interfere with data collection.  Those women in the 

pilot study were excluded from the study sample since some modifications were done. 

 

2.7 Field work: 

A written official agreement was obtained from the Faculty of nursing dean, then directed to Benha 

University Hospital Director. Written official letter was taken and delivered to the Director of Obstetrics and 

Gynecology Outpatient Clinic, in order to obtain their approval to conduct the study after explaining its purpose.  

The study was carried out through four phases: assessment, planning, implementation, and evaluation. These 

phases were carried out from beginning of November 2015 to the end of April 2016, covering along a period of 

six months. The previous mentioned setting was visited by the researchers two days/week (Sunday and 

Wednesday) from 9.00 am to 1.00 pm.  

 

2.7.1 Assessment phase: 

 Upon securing official approval to conduct the study, the researchers approached and interviewed each 

woman individually in both control and intervention groups, explained the aim and procedures of the study, and 

asked for participation. Upon consent to participate, the woman was interviewed to assess demographic 

characteristics and knowledge regarding UGIs, HBM, and health behaviors to prevent UGIs. The data obtained 

during this phase constituted the baseline for further comparisons to assess the effect of the program. To avoid 

cross contamination of data between both groups, control group was assessed first.  Average time for the 

completion of each woman interview was around (10-15 minutes). A number of interviewed women / week 

ranged from 3-5 women.  

 

2.7.2 Planning and implementation phase: 

 Based on the needs identified in the assessment phase from the intervention group, and in view of the 

related literature, the researchers developed power point presentation about UGIs based on HBM with simple 

Arabic language to suit women' level of understanding. It stressed the areas of major deficiency in women’ 

knowledge about  UGIs. It include meaning of UGIs, causes, risk factors, signs and symptoms, diagnosis, 

methods of treatment ,prevention, benefits of prevention and early treatment. Special attention was given to 

UGIs with pregnancy. The health educational program involved three sessions were conducted to a small group 

(3-5) of the intervention group. The program was implemented according to pregnant women’ physical and 

mental readiness.  The duration of each session lasted from thirty to forty five minutes including periods of 

discussion according to their achievement, progress and feedback. Different methods of teaching were used such 

as lecture, group discussion and brainstorming.  

 

2.7.3 Evaluation phase: 

After education based HBM; the effect of the program was evaluated by using the same format of pre-

test. Post-test was conducted for control group first then intervention group;  this was done after two months of 

program implementation. 

 

2.8 Statistical analysis:  

Statistical analysis were performed using personal computer software, the Statistical Package for Social 

Sciences (SPSS version 20.0) was used for that purpose. Descriptive statistics were applied (e.g., mean, standard 

deviation, frequency and percentages). Test of significance (chi-square, Monte Carlo test, independent t test and 

paired t test) were used to test the significant differences between the groups. Pearson correlation coefficients 

were used. A statistically significant difference was considered at p-value p≤ 0.05, and a highly statistically 

significant difference was considered at p-value p ≤ 0.01. 
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III. Results 
Table (1) Represents socio demographic characteristics of the study sample. It was clear that 76% and 

64% of both intervention and control groups respectively aged 20 to ˂30 years. The mean age was 21.54  1.98 

and 21.90  2.05 years for intervention and control groups respectively. 66% of the intervention group and 70% 

of control group were rural areas residence. Furthermore, 54% and 58% of both groups respectively had 

secondary education. In addition, 68% of intervention group and 58% of control group had sufficient monthly 

income. Finally, 72% of the intervention group and 74% of the control group were house wives. There was no 

statistically significant difference between intervention and control groups regarding their socio demographic 

characteristics.  

Table (2) Displays that, 58% of intervention group and 48% of control group were in the second 

trimester of their pregnancy. Furthermore, 82% of intervention group  as well as 66% of control group are free 

from  conception problems. 98% and 94% of both intervention and control groups respectively complaining 

from minor discomfort during pregnancy. Moreover, 62% of intervention group and 80% of control group had 

previous history of gynecological disorders. There was no statistically significant difference between the two 

groups in their obstetrics and gynecologic history.  

Fig. (1) Illustrates that, 60% of intervention group and 72% of control group had previous history of UGIs. 

Fig. (2) Portrays that, 82% of intervention group as well 74% of control group haven't any pregnancy 

associated medical disorders during the current pregnancy. 

Table (3) demonstrates that, there was no statistically significant difference between both intervention 

and control groups mean knowledge score before program  implementation. Meanwhile, there was a highly 

statistically significant difference (p-values < 0.001) was observed between the two groups two months after  

program  implementation. Also there was a highly statistically significant difference(p-values < 0.001) was 

observed within the intervention group knowledge  before and two months after program  implementation. 

Table (4) shows that, there was no statistical significant difference was observed between the 

intervention and control group in the four main HBM constructs (perceived susceptibility, perceived severity, 

perceived barriers and perceived benefits) before program implementation. However, two months after program 

implementation, there was a highly statistically significant difference (p-values < 0.001) was observed in the 

four main HBM constructs. Also a general improvement in the four main HBM constructs was observed within 

the intervention group two months after program implementation as compared to before it. 

Table (5) illustrates that, there was no statistically significant difference between both intervention and 

control groups before program implementation regarding health behavior to prevent UGIs. Meanwhile, there 

was a highly statistically significant difference (p-values < 0.001) two months after program implementation 

was observed between the two groups. Also there was a highly statistically significant difference (p < 0.001) 

before and after program implementation within the intervention group regarding  their health behavior to 

prevent UGIs. 

Fig. (3) Portrays that, 44% and 42% of intervention and control group respectively obtained their 

information about UGIs from health team. 

Table (6) clarifies that, there was a positive highly statistically significant correlation between total 

knowledge and total HBM  four main constructs in both intervention and control groups before and two months 

after program implementation. Moreover, there was a positive highly statistically significant correlation between 

total knowledge and health behavior scores in intervention group before and two months after program 

implementation. 

Table (7) Illustrates that, there was a positive highly statistically significant correlation between total 

health behavior score and total HBM  four main constructs in both intervention and control groups before and 

two months after program implementation. 

 

Table (1) Distribution of the study subjects according to their socio demographic characteristics. 
socio-demographic characteristics Intervention 

group 

n= 50 

Control group 

n= 50 

X 2 p value 

No % No % 

Age     

1.714 0.190 
 Less than 20 years 12 24% 18 36% 

 From 20 to less than 30 years 38 76% 32 64% 

Age (years) Mean  SD 21.54  1.98 years 21.90  2.05 years 

Residence     

0.184 0.415  Urban 17 34% 15 30% 

 Rural 33 66% 35 70% 

Level of education     

0.783 0.854  Read and write 9 18% 8 16% 

 Secondary education 27 54% 29 58% 
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 University education 14 28% 13 26% 

Monthly income     
 

1.073 

 

0.204 
 Sufficient 34 68% 29 58% 

 Insufficient 16 32% 21 42% 

Work     
 

0.051 

 

0.500 
 House wife 36 72% 37 74% 

 Employee 14 28% 13 26% 

X2: Chi-Square test 

 

Table (2) Distribution of the study subjects according to their obstetric and gynecologic history. 
Groups Intervention 

group n= 50 

Control 

group n= 50 

Test of 

significance 

p value 

Obstetrics and gynecologic history No % No % 

Trimester of pregnancy      
X2 

1.004 0.316 - First trimester 21 42% 26 52% 

- Second trimester 29 58% 24 48% 

Problems in conception     

MC0.348 0.339 

- Free from problem in conception 41 82% 33 66% 

- Delayed pregnancy 5 10% 10 20% 

- High prolactin level 3 6% 5 10% 

- Polycystic ovary 1 2% 2 4% 

Minor discomfort of pregnancy     
MC0.620 0.610 - Having minor discomfort during pregnancy 49 98% 47 94% 

- Not having minor discomfort during pregnancy 1 2% 3 6% 

Previous gynecological disorder     
X2 

0.508 
0.476 - Having Previous gynecological disorder 37 74% 40 80% 

- Not having Previous gynecological disorder 13 26% 10 20% 
MC: Monte Carlo test           X2: Chi-Square test       

 

 
Fig. (1) Distribution of the study subjects according to their previous history of UGIs (n=100). 

 

 
Fig. (2) Distribution of the study subjects according to the their medical history during the current pregnancy. 

(n=100). 
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Table (3) Mean differences  between intervention and control group knowledge before and two months after 

program implementation. (n=100) 
Total knowledge score 

Groups Intervention group 

n= 50 

Control group 

n= 50 

Significance between 

groups 

Maximum score = (14) Mean ± SD Mean ± SD (t1) P value 

- Before program implementation 4.40±2.68 4.12±2.82 0.507 0.613 

- 2 months after program implementation 11.46±2.06 4.38±2.84 14.245 0.000** 

- Significance within group ( before and 

after program implementation) 

(t2) P Value (t2) P Value   

20.598 0.000** 0.957 0.343 

- (t1)Independent t test                         (t2)Paired t test. 
- **A highly statistical significant difference (p ≤ 0.001) 

 

Table (4) Mean differences  between intervention and control group regarding HBM main four constructs 

before and two months after program implementation  (n=100) 
HBM main four 

constructs (maximum 

score)

Before implementation 2 months after implementation

Intervention 

group n= 50

Control group

n= 50

Significance 

between 

intervention 

and control  

group

Intervention 

group n= 50

Control 

group n= 50

Significance 

between 

intervention 

and control  

group

Mean ± SD Mean ± SD (t1) P value Mean ± SD Mean ± SD (t1) P value

- Perceived susceptibility 

(20)

12.78±2.97 12.20±3.40 1.220 0.225 17.12±1.88 12.22±3.40 8.917 0.000**

Significance within 

group 

Intervention group: (t2) =10.484 (p =0.000**)

Control group: (t2) = 0.275 (P = 0.785)

- Perceived severity (25) 15.46±3.08 16.22±3.11 1.226 0.223 22.22±1.92 16.18±3.14 11.602 0.000**

Significance within 

group 

Intervention group: (t2)=13.361 (p = 0.000**)

Control group: (t2)= 0.157 (P= 0.876)

- Perceived barriers(20) 12.70±2.65 12.38±3.54 0.511 0.610 16.84±1.95 12.60±3.52 7.445 0.000**

Significance within 

group 

Intervention group: (t2) = 9.928 (p = 0.000**)

Control group: (t2)= 1.448 (P = 0.154)

- Perceived benefits (25) 17.36±2.88 17.78±2.96 0.718 0.474 22.98±1.34 17.72±2.99 11.341 0.000**

Significance within 

group 

Intervention group: (t2) = 12.726 (p = 0.000**)

Control group: (t2) = 0.326(P = 0.746)

- Total score = 90 58.72±9.82 56.86±12.34 0.834 0.407 78.38±5.71 56.98±12.37 11.102 0.000**

Significance within 

group 

Intervention group: (t2) = 121.600 (P = 0.000**)

Control group: (t2) = 0.207 (p = 0.837)
 

- (t1) Independent t test                       (t2) Paired t test. 

- **A highly statistical significant difference (p ≤ 0. 001) 

 

Table (5) Mean differences between intervention and control group regarding  to their health behavior to 

prevent UGIs before and two months after program implementation. (n=100) 
Health behavior total score 

Groups Intervention 

group N= 50 

Control 

group N= 50 

Significance between 

groups 

Maximum score = (12) Mean ± SD Mean ± SD (t1) P value 

- Before implementation 6.58±1.83 6.20±2.57 0.851 0.397 

- 2 months after implementation 11.62±0.60 6.22±2.44 15.172 0.000** 

Significance within group(p value) Intervention group: (t2) =19.485 (p = 0.000**) 

Control group: (t2) = 1.093 (p =0. 280 ) 

-  (t1) Independent t test                       (t2) Paired t test. 

- **A highly statistical significant difference (p ≤ 0. 001) 

 

 
Fig. (3) Distribution of the study subjects according to their sources of information about UGIs (n=100). 
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Table (6) Correlation coefficient between the total knowledge , total HBM  four main constructs and health 

behavior regarding UGIs prevention of the study subjects before and two months after program 

implementation(n=100). 
Variables Total knowledge 

Intervention group 

n= 50 

Control group 

n= 50 

r P r P 

total HBM  four 

main constructs 

- Before implementation 0.458 0.001 ** 0.370 0.008 ** 

- 2 months after implementation 0.892 0.000 ** 0.393  0.005** 

 Total health 

behavior 

- Before implementation 0.451 0.001 ** 0.333 0.018* 

- 2 months after implementation 0.870 0.000 ** 0.312 0.027* 

- **A highly statistical significant correlation (p ≤ 0.01) 

- * statistical significant correlation (p ≤ 0.05) 

 

Table (7) Correlation  coefficient between total HBM  four main constructs and health behavior to prevent UGIs  

among study subjects before and two months after program implementation (n=100). 
Variables Total HBM  four main constructs 

Intervention group 

n= 50 

Control group 

n= 50 

r P r P 

Total health behavior  - Before implementation 0.529 0.000 ** 0.497 0.000 ** 

- 2 months after implementation 0.804 0.000 ** 0.404 0.004** 

- **A highly statistical significant correlation (p ≤ 0.01) 

 

IV. Discussion 
Nursing is an integral part of the health care system and nurses direct their energies towards the 

promotion, maintenance & restoration of health. Therefore, regular educations based on HBM seem to promote 

preventive behaviors related to UGIs and reduce its incidence [22].  

In the present study findings, no significant differences were found among the intervention and the 

control groups in terms of age, educational level, residence, monthly income and  work. This results mean that 

the two groups under study are homogenous. This is similar to  Khoramabadi et al., 2016 [23]  as well as  

Shahnazi et al., 2015 [24].   They conducted their studies to detect the impact of education intervention based 

on HBM on different health behavior among  pregnant women.  They pointed out that, there was no significant 

difference between the intervention and the control groups regarding their age, educational level, monthly 

income and  occupation. 

On investigating pregnant women’ knowledge about urogenital infections, The present study findings 

revealed that, there was a highly significant improvement in the intervention group knowledge two months after 

program implementation compared to the control group. Also there was a highly significant improvement within 

the intervention group before and after program implementation. 

 The results of the present study agree with at least three other researches. First,  Ahmed, 2015 [25]. 

who had studied the effect of intervention guidelines on self-care practices of pregnant women with urinary tract 

infection. He found that there was significant improvement of the pregnant women knowledge regarding all 

items in relation to urinary tract infection immediately after program implementation and 3 months later. Second 

and third Jalali et al., 2014 and Taghdisi & Sadeghi, 2012 [26,27] both of them had evaluated the effect of  

health education based on different theories on UTI preventive behavior among pregnant women. they 

documented that the mean knowledge about UTI were significantly increased in the intervention group 

compared to control group after intervention. This improvement of knowledge post program in the present study 

may be attributed to the ability of the studied subjects to gain knowledge easily where more than three quarter of 

them had secondary or university education and they are interested to know about UGIs and its preventive 

measures. 

Regarding The four main HBM constructs, The current study results showed a significant increase in 

the mean scores of perceived susceptibility on the intervention group compared to control group two months 

after program implementation. This result is compatible to Aligol et al., 2014 and Karimy et al., 2012 [28,29] 

studies. Both of them had studied the effects of education based HBM on promoting preventive behaviors 

regarding brucellosis among women. They documented that the mean scores of perceived susceptibility to 

brucellosis increased in the intervention group as compared to control group after program implementation. On 

the other hand Bakhtari Aqdam et al., 2012 [30]  had studied the effect of HBM based education on screening 

behaviors of breast cancer among women. He showed no significant difference  between intervention and 

control group in the perceived susceptibility  after the education. The difference between the present study result 

and Bakhtari Aqdam et al study may be attributed to the natural difference between the UGIs and breast 

cancer risk factors. Where, the physiological changes during pregnancy precipitate the women to UGIs. Also, 

UGIs is more common than breast cancer among pregnant women.   
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In the present study, the perceived severity score was found to be significantly higher among the 

intervention group compared to the control group two months after program implementation. In line with the 

current study findings, Farma et al., 2014 [31] who had studied the effect of education based HBM on 

preventive behaviors of breast cancer in female teachers of Zahedan city. He indicated that the score of the 

perceived severity in the intervention group was meaningfully increased, compared to the control group, after 

the program. 

Additionally, the current findings  also reported  a  significant increase in the mean scores of perceived 

barriers on the intervention group compared to control group two months after program implementation. This 

result is similar to at least two studies Khoramabadi et al., 2016 and  Shahnazi et al., 2015[23,24]. They had 

studied the effects of education based HBM on different health behavior among pregnant women. They 

documented that a significant increase in the mean scores of perceived barriers on the intervention group 

compared to control after the intervention.  On the contrary, Karimy et al., 2012 [32]  who had studied the 

effect of health education program based on HBM on the performance of pap smear test among women. He 

reported significant decrease in the perceived barrier mean score within the intervention group before and after 

the intervention. The difference between the current study result and Karimy et al study may be attributed to 

the difference of scoring system regarding perceived barrier construct. Where in the present study the high 

barrier perceived scored one while the low barrier perceived scored five.  

The present study findings indicated that the mean scores of perceived benefits to UGIs increased in 

intervention group two months after program implementation with highly statistically significant difference 

observed between intervention and control group. This is consistent with  the previously mentioned studies 

Tehrani et al., 2014 and Sadeghi et al., 2012 [16,33]  they found a significant improvement in intervention 

group  post intervention in perceived benefits to UTI as compared to control group. 

The current study finding indicated that, there were a highly statistically significant differences in the 

total health belief score regarding UGIs were observed between the intervention and control group two months 

after program implementation. Also general improvement in total health belief score was observed within the 

intervention group two months after program implementation as compared to before it. This results similar to 

Jahanbin et al., 2015 and Yossif & EL Sayed, 2014 [34,35]. The former had studied the effect of peer-

education on UTI-related preventive behavior based HBM among high school female students in shiraz. He 

found that  the mean scores of  HBM is significantly increased among his intervention group immediately and 

one month after the intervention.  The latter had evaluated the effect of self-learning package based on HBM on 

cervical cancer prevention among female university students. She reported  a highly statistically significant 

difference observed between intervention and control group in their total health belief score after self-learning 

package. 

In the present study, the cues for action were either internal or external stimuli. Internal stimuli include 

previous history of UGIs. The external stimuli were the information about UGIs received from different sources 

as health team, educational program, friends, family and mass media. Health team was the most prevalent  

external stimuli for current study participant to practice UGIs preventive behavior. This result is in accordance 

with the previously mentioned Tehrani et al., 2014 study[16].  He documented that the cues to action among 

his participant were history of urinary tract infection and information received from media, educational 

booklets, books, friends, family and education.  Also Karimy et al., 2012 [32]  had reported that healthcare 

personnel constitute the most important external cues to action for performing Pap smear among their  

participants.   Another 2012 study performed by  Pirzadeh  and Mazaheri [36]   about the effect of education 

based on HBM on women practice related to Pap smear, reported that around half of their participant had chosen 

health staff as the performance guide for them.  This result seems to be logic as usually when the persons 

exposed to the disease they seek help from health care team. 

The current study clarified that there was a highly significant improvement in the health behavior to 

prevent UGIs in the intervention group compared to the control group two months after program 

implementation. Also, significant improvement was observed within the intervention group health behavior 

before and two months after program implementation. This result is in agreement with the previously mentioned 

studies Tehrani et al., 2014, Taghdisi & Sadeghi, 2012 and Jahanbin et al., 2015 [16, 27, 34], they stated that 

education based on HBM can promote preventive behaviors of UTI and reduce the risk of the disease among 

pregnant women.  

A  very recent study done by Rahimi  et al., 2016 [37] based on the HBM to predict the preventive 

behaviors of urinary tract infections among pregnant women,  showed that education based on HBM which 

involves attitudes and beliefs of the participants can be useful and effective in order to promote preventive 

behaviors of the UTI. The present study result is also in the same line with some other recent studies 

Khoramabadi et al., 2016 and Shahnazi et al., 2015 [23,24]  who studied  the effect of education based on 

HBM on different health behaviors. They emphasized that changing the health belief is prerequisite for behavior 

change.  
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It was found that, there was a positive statistically significant correlation between knowledge and  

health beliefs as well as  between knowledge and health behavior to prevent UGIs in both intervention  and 

control group before and two months after program implementation. These findings are in congruence with at 

least  three  previously mentioned studies Jalali et al., 2014 ; Yossif & EL Sayed, 2014 and Rahimi et al., 

2016 [26,35,37].  The first clarified that knowledge and health belief  about UTI are considered to be motivating 

factors for behavior change. The second  clarified that, there was a positive highly statistically significant 

correlation between total knowledge and total health beliefs scores as well as between total knowledge and total 

intention to practice health behavior in both intervention and control groups before and two months after self-

learning package. The third showed a significant correlation between knowledge and all HBM construct with 

health behavior. This may be attributed  to the fact that changing the belief is the milestone for behavior change.  

All these studies based on HBM which play on changing the belief.    

Additionally, the present study results confirmed that, there was a positive highly statistically 

significant correlation between health beliefs  and health behavior in both intervention and control groups before 

and two months after program implementation.  This finding is consistent with the previously mentioned Yossif 

& EL Sayed, 2014 study [35]. They stated that there was a statistically significant correlation between total 

health beliefs score and total intention score to practice health preventive behavior in both intervention and 

control groups before and two months after the self-learning package. Also  Juntasopeepun et al., 2012 [38] 

who highlighted that beliefs play a vital role in a person’s decision to engage in health preventive behaviors. 

Accordingly, designing an educational program based on the HBM is an urgent need to increase the pregnant 

women awareness about the severity and susceptibility of UGIs which can enhance their preventive practice. 

 

V. Conclusion 
Based on the results of the present study, it can be concluded that HBM is effective in improving 

pregnant  women' knowledge, health belief and health behaviors regarding UGIs. 

 

Recommendations 
Based on results of the present study, the following recommendations can be suggested: 

- Nurses should increase pregnant women awareness about UGIs through regular educational program based 

on HBM. 

- Nurses should provide pregnant women with instructional booklets about UGIs based on HBM to improve 

their knowledge and health belief. 

- Replication of this study on a large sample and in different settings is recommended for generalization of 

results. 
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